Introduction: The current method in dealing with pediatric hip pathologies is to avoid joint replacement unless absolutely necessary. This decision is typically made on a scientific basis. However, this is not necessarily the correct approach in all cases as demonstrated in the following case report where social issues is an extremely important variable to be considered when deciding on surgical intervention.
Introduction
This report aims to discuss a rare case along with mitigating circumstances that resulted in the unusual pathology. The learning points and impact on current orthopedic practices shall also be discussed.
Case Report
Mr. J is a 46-year-old gentleman requesting re-exploration of his health issues due to the recent withdrawal of his benefits. He has had pain and loss of mobility in the right hip and back (since childhood) which have impaired his ability to work for long periods of time.
In 1971 when the patient was 3 years old, he stood on a rusty nail. His right leg became infected, developing osteomyelitis while also concurrently developing poliomyelitis. Neglect by his parents meant this was ignored and normal medical interventions did not take place allowing chronic infection to set in the background of poliomyelitis. This ultimately resulted in avascular necrosis (AVN) of the right hip. Subsequent treatment failed to eradicate the infection.
Consequent natural arthrodesis at the right hip joint led to a loss of mobility and altered gait. Mechanical problems include a shortened right leg, atrophy of the abductors and quadriceps (due to immobility), pain in the right hip joint, and spinal hernia. Additional problems include:
• Tightness of right leg.
• Falls due to adducted right leg catching left leg while walking.
• Osteoarthritis of the right hip, knee, and ankle.
• Shooting pain from right rib to right ankle, aggravated by stress.
• Mechanical back pain which has been present over the past few years.
• Spinal stenosis resulting in the loss of muscle control with urinary and fecal incontinence.
Mr. J has asthma, psoriasis, agoraphobia , osteoarthritis and depression. Mr. J's social circumstance is complicated (Table 1) :
General examination revealed he had antalgic gait, nil right hip movements, right quadriceps and abductor muscle wasting, and right leg on tip toe and inverted.
Examination of the lower limb revealed hip flexion of up to 10°, nil hip extension, internal and external rotation and severely restricted hip abduction, and adduction movements. Spine examination showed reduced lumbar curvature.
Investigations
X-ray and magnetic resonance imaging findings are shown in Fig. 1, 2 , 3, 4, 5.
Treatment
After full discussion with the orthopedic team, he has decided against surgery on the grounds of surgical and social issues that may arise. This is discussed further below.
Discussion
Due to the complexity of the case, it provides a valuable opportunity to addresses a number of key issues.
When the patient finally presented, AVN of the femoral head had developed from chronic infection and subsequent ankylosis. The capital femoral epiphysis is vulnerable to AVN in two ways: Past issues Current issues He was put in care when 7 years old (his father used to beat him) and was subsequently sexually abused in care. He was placed in four different foster care homes Never used to attend school due to bullying over his limping. The bullying was severe enough for him to set fire to part of his school in anger He has been in and out of jail on a number of occasions Has taken cannabis and tried all forms of drugs in his early/mid 20 s. He rarely drinks alcohol His benefits and housing benefit have been stopped as he has been passed "medically fit to work. " Has led to frustration that his disability is not appreciated and his daughters have to see him in such a state He has been unemployed for long periods of time and currently doing voluntary landscape gardening He has an 11 pack year smoking history and currently smokes for stress relief. He lives by himself in a 2 storey house and has a number of falls. It is a struggle to get dressed and getting into the bath He has 3 children and grandchildren and feels unhappy that he cannot provide for them After a couple of months, the epiphysis may show an increased density, and subsequent fragmentation of the area leads to collapse. In this patient's case, it is most probable that the uncontrolled infection spread to and involved the joint. This results in the inflammatory process spreading rapidly in the avascular epiphysis and resulting in ankylosis and deformity [1] .
Fusion of the hip joint due to AVN led to a loss of mobility and subsequent change in gait and muscle atrophy. At the time, the doctors refrained from performing a total hip replacement (THR) as he was just 8 years old and poliomyelitis effects. In general, there is concern about the fate of prosthetic implants in children due to wear, aseptic loosening, implant rejection, long term effects of metal/cement on surrounding tissue, and the effect of growth on the implants [2] .
Poliomyelitis complicated issues further as polio patients were typically not treated with THR (evidence for THR use in these instances were restricted to case reports in adults with long term effects rather than children) [3] . In these patients, surgical arthrodesis was in fact done typically to prevent future subluxations [4] . As AVN had resulted in natural fusion, he was told to wait until his forties before trying again.
In the intervening years before he presented back to an orthopedic team, the muscles around his hip had atrophied due to disuse. The altered gait caused arthritic changes to numerous joints including the right hip, knee, and ankle. His lumbar spine had taken up a lot of strain due to the altered gait and therefore resulted in multiple level disc bulges indicating herniation.
At a surgical standpoint, the main reason for performing hip replacement is to relieve pain and improve function. This patient has functional limitations due to capsular contractions and joint deformities resulting in a decreased range of motion of his right hip joint. This again would be improved by a THR [5] . However, this patient's case is not straight forward as there are other factors that need to be considered which sway the case away from surgery. Bad prognostic indicators (local rather than systemic) include poor vascular supply, poor soft tissue cover, and neuropathic disease; all of which are present in Mr. J. In addition, poor muscular tone is associated with an increased dislocation rate [5] . The alteration in the dynamic hip stabilizers results in abnormal vectors around the hip, therefore, subluxation, leg length discrepancies (LLD), and osteoarthritis developing [3, 4] .
Surgery may, in fact, result in greater pain for the patient due to recurrent dislocations. In hip replacements, intact hip abductors are needed to protect the implant. He has lost his right femoral head, and the subsequent hip fusion has led to disuse atrophy of the muscles involved in hip movements. The musculature remaining around his hip joint especially the adductors has gone into contractures to stabilize the joint. This leads to increased stiffness, therefore, adductors needs to be released during surgery to regain mobility. In addition, abductor and tensor fascia lata muscle contractures occasionally occur after THR [6] . These muscles may need to be cut through to reduce the hip stiffness post-operative therefore lessens protection given to the new implant. The choice has to be made between reduced mobility and greater protection for the implant or; increased dislocations and pain but an increased range of motion. Finally, a normal neck cut for right hip replacement would lead to a possible right LLD. All these factors may lead to weakness of the right leg. • Ascending branches of circumflex arteries lie around the distal capsular attachment (close to the infected area) and are at risk of compression or septic thrombosis.
• Cervical branches arise from the circumflex arteries which travel to the capital femoral epiphysis. A sterile effusion in the region can cause an increase in the intra-articular pressure and therefore occlusion of these vessels by compression.
The question is, how successful would a THR be at this stage for our patient.
THR as an adult
Mr. J suffered from natural arthrodesis of his hip joint which resulted in painful secondary degenerative changes to the lumbar spine. Poliomyelitis patients occasionally had surgical arthrodesis of the hip due to painful subluxations which ultimately caused similar spinal problems to our patient which needed reversal with THR. It was noted that reversal of the fusion with THR, while challenging, would minimize mechanical stress on the spine. In Lau et al. paper, it is mentioned that poliomyelitis patients deformities should be addressed surgically, i.e., acetabular deformity and muscle imbalance (forming satisfactory femoral neck shaft angle) [7] ( Table 2 ).
This demonstrates that albeit our patient's case is complex, it can be overcome with the right planning. This patient would require extensive soft tissue releases due to contractures and the importance of hip abductor braces for 6/8 weeks was stressed to prevent dislocations, minimize contractures reoccurrences and correct LLD, therefore, enable soft tissue healing. Kraay and Bigach remarked that overall, despite risk of dislocation being increased; implant durability appears reasonable and using the aforementioned techniques, dislocations can be minimized [4] .
Pediatric hip replacements
Studies on pediatric THR demonstrated beneficial effects with reduced dependence on external paraphernalia, pain alleviation, and continued child growth (proximal femoral height only accounts for 0.8% of total height), with the previous reservations for THR surgery being unfounded [6] . However, post-operative instability is the main complication that arises.
Raphael et al. discussed the longevity of a THR in children/young adults. They looked at a number of markers in THR in patients with cerebral palsy (another neurological condition that can affect the hip), one of which was durability of the new joint. They concluded that THR can provide durable relief from symptoms that were brought about by disease to the hip in these patients [8] . Another study by Imam et al. discussed developmental dysplasia of the hip whereby the use of uncemented THR in severe cases was recorded over 2-10 years with 100% survival of joints. They reiterated the importance of pre-operative assessment to the success of the procedures [9] .
Social issues affecting orthopedic diseases
Social implications on orthopedic diseases can be profound. Financial, cultural barriers [10] , ignorance [11] and even misunderstanding of the problem [12] can all result in delayed presentation.
However, one of the toughest to tackle is neglect toward children. The patient had no control of his social circumstance and knowledge of how that would affect his prognosis. A wait of 5 years before the surgical review was enough to cause serious sequela and the subsequent sporadic follow-ups worsened the situation. Questions must be raised on safeguarding that led to this patient slipping through the net.
Conclusion
This is a very complex case that had to be handled sensitively due to the issues surrounding it. The social issues are pivotal in the cause of chronic pathology and the patient's current motivators for a hip replacement surgery. He believed that with the hip replacement and subsequent ability to move his joint, he would be capable of work without pain and therefore help his family. However, on full discussion with the orthopedic team and realizing the complications that can arise, he chose not to have anything done for the time being.
While the decision not to operate in Mr. J's childhood was made on outdated thinking, the decision for future pediatric patients should not be as limited. The arthrodesis (caused by AVN) of the joint was seen at the time as a fortuitous natural "treatment" of the poliomyelitis which meant surgical intervention was not required. However, the line of thinking surrounding poliomyelitis treatment has changed with arthrodesis now considered as a salvage procedure [8] .
As stated by Ruddlesdin et al., "replacement of a joint in a growing child is not an operation to be undertaken lightly" but "earlier reservations regarding total joint replacement for these patients seem to be unfounded" [6] . The importance of planning cannot be stressed in this cohort of patients. The benefits of surgical intervention, if done correctly, can make all the difference in quality of life down the line.
Clinical Message
The human body has a remarkable capacity to adapt and minimize effects of pathological insults. However, these adaptations should be temporary, and our job as clinicians is to intervene preventing chronic changes in the body. This is true of orthopedic pathologies and in a field where there is a great scope to alleviate patients suffering in many cases, it is imperative that social issues are always considered at the start as their impact on outcomes can be devastating if missed/not accounted for. Improvements in acetabular component design can be used to counteract the lack of soft tissue tension in these cases whereby dislocating forces are instead transferred to the locking mechanism, liner shell and shell-bone interface. In a systematic review by Queally et al., these mechanisms were sufficient at addressing instability in 97.8% of cases in 4.8 years [3] . In another study highlighted by Kraay and Bigach, a posterior lateral approach for THR with optimized components and posterior capsular positioning reduced dislocation risk to<1% [4] . It was noted that regardless of the operative approach used, intraoperative stability assessment is vital [4] Femoral neck shaft angle Subtrochanteric femoral osteotomy helps improve angle and excessive anteversion of femur, therefore, improving femoral head containment and subsequently coxa valga. Muscle transfer is useful here as it also helps readdress the forces causing the deformities [7] AVN: Avascular necrosis, THR: Total hip replacement
